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Abstract 
A person’s clothes color information was estimated by using a prototype PC-based system. The novel concept can be divided into 
3 stages. First, space-variant color filter is put onto the lens of the monochrome security camera. Secondly, when a crime takes 
place, the camera records suspected person. Finally, just after the crime, characteristics of the space-variant color filter are 
measured by the police, and the color of the clothes of the suspected person is estimated. In this experiment six kind reference 
color cloth were used. The result shows using this system to estimate the clothes color is easily, rapidly and precisely. 
© 2009 Published by Elsevier Ltd. 
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1. Introduction 
Nowadays, monochrome camera was used in nation wide also. The price of monochrome camera is very cheap. 
And the memory hardware for monochrome camera is less than color camera. While, policemen can not estimate the 
color of the criminal’s close using monochrome camera when the crime happed. According to this, many authors 
researched many methods for estimation color from monochrome image (D. sykora et al., 2007; H. Noda et al., 
2006). However, the methods they used need to know some color information before they predicted. They need a 
source color image. This kind of situation is not fit us. The authors (N. Ohta et al., 2009) researched how to estimate 
the color from monochrome camera frame. In their research, they used multiple luminance condition to light the 
same plate. The experiment shows this study is visibly and simply. Our experiment only used electric incandescent 
lamp or national light. The authors (B. Funt et al., 1988; H. Noda et al., 1990) focus on the reflectance of the object with the 
spectral distribution of the illumination. The authors (Y. Sugita et al., 2007) have compared the different of those 
methods and they developed a prototype PC-based system of giving color estimation ability to monochrome security 
camera. The system composed by a space-variant color filter, monochrome camera and a computer. The filter 
consists to three plastic films, i.e. red (R), green (G), and blue (B) color films, and a rubber lens cap. The computer 
fixes color estimation software. With this system, when a crime happened, policeman can estimate the color of the 
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criminal’s close through 3 stages. First stage, read the suspected person images from the monochrome camera which 
covered by space-variant filter. The filter was spaced by R, G and B 3 kinds of color as figure 1 showing. Each kind 
of color should have an image and the suspect person should appear under the color. Three images are absolutely 
necessary. After read the image, the target area (the clothes of the suspected person) should be selected by mouse.  
 
Figure 1. Space-variant color filter includes R, G and B 3 colors. 
The second stage, each image should use three references color clothes (which supplied by police department) to 
calculation the target area color. The third stage, the color estimation software will give out the color of the target 
area from first and second stage. About the detail of the stage and theory can read paper (Y. Sugita et al., 2007) and 
paper (N. Ohta et al., 2009). Another paper (Hoshino et al., 2009, in press) also used this system to estimate the 
color from monochrome camera. While the authors used two kinds of different space-variant filter and each kind of 
space-variant filter using three references color paper to estimate the color of paper. 
In this study the authors will used a person who put on a multi-clothes and through the camera. The authors 
selected 4 target areas in each image, and used 6 kind reference color clothes to estimate the clothes color. Those 
references color clothes were calibrated before the experiment.  
2. Experiment 
The space-variant filter consists of red in the left side, green in the middle and blue in the right side. The 
thickness of color filter is approximately a 1 mm. The six reference color clothes are prepared by police department. 
The colors of the clothes are red, green, blue, magenta, and cyan, yellow. We hypothesis a person with a multi-
colored cloth passed the monochrome camera, as figure2 shows. From the figure we can see that the person’s 
clothes maybe has four primary different colors. So we choose four target areas (area A, B, C and D) to estimate the 
clothes color. 
 
Figure 2. The four target area 
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After the person pass through the camera, we selected three pictures from video. The person position appeared in 
the picture was different, as figure3 shows. Then another person who put on the reference clothes and appeared on 
the position showed in figure3. The suspect person clothes color will be estimated by using the PC-based system. 
 
(a) Position-1                                         (b) Position-2                                          (c) Position-3 
Figure 3. The person position appeared in three pictures. 
3. Result and discussion 
The R, G and B value of reference color clothes which supplied by police department are showing in table 1. 
Table 1. The R, G, B value of the reference clothes color 
 
Reference color clothes R G B 
Red 208 27 34 
Green 56 147 75 
Blue 54 69 172 
Magenta 215 47 102 
Cyan 156 223 242 
Yellow 230 255 46 
 
The R, G and B value of area A, B, C and D estimated by PC-base system are showing in table 2. 
Table 2. The R, G and B value of each area 
 
Estimation area R G B Calculated color 
Area A 242 169 0  
Area B 255 255 28  
Area C 65 73 52  
Area D 87 97 73  
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In the experiment, each area only needs 2 to 3 minutes to estimate the color. When the crime happen, using this 
system can get the suspect person’s clothes color very quickly. The original color of the people in figure 2 was 
showing in figure 4.  
 
Figure 4. The original color frame photographed by color video camera. 
The original color image was photographed by color video camera. Comparing with the original color frame we 
can see that using the PC-base system we can approximately estimate the color of suspect person when the crime 
happened. This work is very useful for the police in the initial investigation. Using this system, the light condition, 
position should be considered. For getting more accurate estimation result, the clear picture should be choused and 
similar light condition and position should be adopted. 
4. Conclusion 
When criminal happened, the clothes color of the suspect person was very important for police. A prototype PC-
based system can estimate the clothes color without any special knowledge for image analysis when the security 
camera is monochrome security camera. The result indicates that using this system to estimate the clothes color is 
easily, rapidly and precisely. 
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